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At the International Congress of Mathematicians in Van- 
couver there was a portrait gallery of famous past mathematicians 
There was no portrait of Kummer. The well-known historical 
chart "Men of Modern Mathematics" produced for IBM by Eames and 
Redheffer makes no mention of Kummer. Until 1975 there was no 
edition of the collected works of Kummer. These facts would 
surely amaze a nineteenth-century mathematician. Not only were 
Kummer's accomplishments enough to rival those of any of his 
contemporaries--even of Dirichlet and Riemann--but in his own 
time he was also enormously influential, as the leading mathe- 
matician and an important administrator at the prestigious 
University of Berlin and in the Berlin Academy of Sciences. 
Andre Weills initiative in bringing out the Collected 
Papers of Kummer, and his masterful and thought-provoking Intro- 
duction to the first volume should do a great deal to increase 
appreciation of Kummer's work and to restore Kummer to his 
proper place in the great constellation of German mathematics 
of the nineteenth-century. Although there is little material in 
this volume that was not already available in most research 
libraries, its collection into one volume and the careful 
attention Weil gives it will certainly have a great psychologi- 
cal impact on mathematicians and historians of mathematics. 
Those of us who believe in the importance of reading the Old 
Masters must applaud when a mathematician of Weills stature 
concludes his Introduction by telling his reader that "Even 
after a hundred years, an attentive study can richly repay his 
[the reader's] efforts." 
Included in the volume are the letters from Kummer to 
Kronecker that were published by Hensel in 1910. Weil says at 
the beginning of his Introduction that in these letters "we can 
follow, sometimes almost day by day, [Kummer's] progress in 
number theory," and he demonstrates how true this is in the 
remainder of the Introduction, which is an interleaving of the 
letters with the papers to which they correspond, together with 
explanations and translations into modern terminology. Weil 
traces in this way Kummer's entire career in number theory, 
beginning "in earnest" in 1842 with a paper on cubic residues 
and culminating with his 1859 paper on the general reciprocity 
law. He also explains how it is that, although this last paper 
appears on the surface to be the consummation of all of Kummer's 
efforts ("Kummer's flag can be planted on the summit"), in the 
eyes of modern number theorists Kummer's reciprocity law is of 
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much less interest than the techniques he needed to develop in 
order to prove it ("the rich territories which he had to explore 
in the course of this ten-year campaign"). The reason is not 
any modern-day superciliousness but the fact that the profound 
phenomena Kummer was studying, which form an important part of 
what is now called class field theory, simply do not fit comfort- 
ably into the format of a "reciprocity law" of the type that 
Kummer had his heart set on. 
In this superb work of condensation and exposition Weil 
does make some statements that one could take exception to. For 
example, he refers on p. 1 to Kummer's "brilliant use of p-adic 
analysis". He later explains, in a very illuminating and 
convincing way, just what he means when he says this, but his 
anachronistic terminology (Hensel invented p-adic numbers in 
the 1890's, long after the work of Kummer that Weil is describing) 
risks confusing in a rather serious way readers less familiar 
with the history of number theory than Weil is. 
Weil says that Hilbert in his Zahlbericht shows his lack 
of sympathy for Kummer's mathematical style "very clearly through 
many of the somewhat grudging references to Kummer." I do not 
see the evidence for this. The references to Kummer are numer- 
ous , and even when Hilbert is correcting an error in Kummer's 
work he betrays to me no ill feelings toward Kummer, to whom 
he has paid, if nothing else, the compliment of the most care- 
ful reading of his number-theoretic works. To me it is more 
likely that Hilbert's later neglect of Kummer, and of his mathe- 
matical descendants Kronecker and Hensel, stemmed from other 
causes than his dislike of "p-adic analysis." Not the least 
of these causes might be his feeling that his Zahlbericht had 
eliminated the need for earlier writings on the subject. 
Kummer wrote to Kronecker in 1846 that while he was in 
Berlin he had visited Dirichlet and had "Briiderschaft gemacht." 
Weil translates this by saying that Kummer and Dirichlet became 
"sworn brothers" and he interprets it as a sign of Kummer's 
rapidly increasing stature as a mathematician. As I understand 
it, the phrase refers to drinking a toast signifying that in 
the future the participants will call each other "du" rather 
than "Se" . It seems more likely that Kummer and Dirichlet 
were on this familiar basis on account of their family relation- 
ship (their wives were first cousins and Kummer actually says: 
that it was as cousins that he and Dirichlet had "Brtiderschaft 
gemacht") than on account of their mathematics. The relation- 
ship of Dirichlet and Jacobi was extremely close, both personally 
and mathematically, yet they never reached the point of saying 
"du" to one another. 
The Table of Contents of the volume would be much more 
convenient to use if it included the journals, dates, and pages, 
of original publication of the papers, instead of just their 
titles and their numbers in Lampe's bibliography. Kummer's 
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practice--and that of most writers--is to refer to his other 
papers not by title but by place and date of publication, and 
the present arrangement of the volume makes it necessary for 
the reader first to consult the Lampe bibliography to get the 
number of the paper and then to look in the Table of Contents. 
The notes are very sparse, but some of them are extremely 
important. The fallacy of Kummer's original proof of the funda- 
mental theorem on which the theory of "ideal complex numbers" 
rests (notes to pp. 195, 213, 396, 575) should perhaps be more 
emphatically mentioned in the Introduction. Weil says (p. 6) 
merely that the proof of the theorem "gave him [Kummer] trouble", 
that it was not until 1856 that he gave "a full and correct 
treatment"--that is a correct proof of a theorem he had stated 
10 years earlier--aAd that Kummer "virtually acknowledged" the 
gap in his original proof. He concludes, "Let those of us who 
have never been guilty of a more serious error cast the first 
stone." 
In fact, Kummer still said in 1856 (published in 1857-- 
see p. 575) that he had "streng bewiesen" a theorem 10 years 
earlier when he in fact had not, and Weil finds his "virtual 
acknowledgement" of the error in Kummer's statement that he 
would now give a "vollst&zdigere Begrtfndung" of the theory. 
(Actually Kummer said "einer n;iheren AufklZtrung und 
vollst;indigeren Begriindung", which sounds even less like a 
"virtual acknowledgement".) The issues of guilt and of casting 
stones should not be of primary concern here. What is important 
is to understand the nature of Kummer's error, the role it played 
in the development of his ideas, the way in which he discovered 
his error (Weil is surely right when he says that it was the 
elaboration of the theory of "ideal complex numbers" in general 
cyclotomic fields in paper [44] which revealed the gap), and, 
perhaps most important of all, the attitudes of Kummer and his 
contemporaries toward errors in general. There are unpublished 
drafts of letters of Kummer to Cauchy and Hermite (Archives of 
the Akademie der Wissenschaften der DDR, Nachlass Dirichlet, 
51) in which he admits that the proof in question is "unvoll- 
st3ndig" and "pas parfaitement rigoreuse." Why could he admit 
this in letters but not in print? Is the feeling that one can 
never admit an error good or bad for mathematics? 
As Dickson reports, Mertens published a paper in 1917 in 
which he states that a formula of Kummer (the congruence on p. 
526 which has (A-l) log($(n)/$ (1)) on the left side) does not 
always hold, and Vandiver in 1920 published a paper in which he 
states that this and other apparent gaps vitiate the arguments 
in Kummer's paper (number [48]) devoted to proving, among other 
things, Fermat's Last Theorem for the irregular prime exponents 
37, 59, and 67 less than 100. Unfortunately Weil's notes say 
nothing about these criticisms of Kummer's work. Even if he 
feels that the criticisms are misguided and not to be taken 
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seriously, they are well enough known that they need to be 
refuted. 
A small point, but one worthy of mention, is that fact that 
in two places (p. 544 and p. 891) Kummer published corrections 
to his tabulations of the first factor of the class number 
(p. 459 and p. 885 respectively). There should, of course, be 
notes in the places where the errors occur referring the reader 
to the corrections, or, even better, the correct value should 
have been inserted, with an explanatory note. (A third error in 
Kummer’s tabulations was noted by Hasse [1952] who found that 
P’ (68) = 22 rather than 23. ) 
The volume contains the entire contents of the Festschrift 
volume published by Hensel in commemoration of Kummer’s 100th 
birthday (1910). Hensel’s Ggdachtnisrede in this volume is the 
first telling of the now ubiquitous story that Kummer once 
believed that he had a proof of Fermat’s Last Theorem and that 
the proof was refuted by Dirichlet, who pointed out that it 
assumed unique factorization into primes for cyclotomic integers. 
For reasons I explained in my article [1975] I believe this 
story is pure myth, and I regret that it is here told, yet again, 
as historical fact, not only in Hensel’s lecture but also in 
Weil’s introduction (p. 3). Weil’s note on p. 3 is certainly 
an error, because Eisenstein, in the letter mentioned, is 
referring to another work of Kummer which has only recently come 
to light [see Edwards 1975, Appendix II]. 
These criticisms are, however, entirely minor. The volume 
and its Introduction are highly recommended; every number 
theorist should study them, and every mathematics library should 
have a copy. 
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